This case report describes an alternative method of achieving trans-oral intubation in a patient with a difficult airway who was apnoeic secondary to the therapeutic administration of a non-depolarizing neuromuscular blocking drug given to aid laryngoscopy. After attempts to intubate were unsuccessful by means of direct laryngoscopy utilizing various aids including bougies, a standard laryngeal mask airway was used to ventilate the patient and subsequently, with a swivel Y-connector attached in order to maintain PEEP, to aid the passage of a bronchoscope. The flexible guide-wire from an enteral feeding tube was then passed through the suction port of the bronchoscope into the trachea, after which the laryngeal mask airway and bronchoscope were withdrawn. By passing the enteral feeding tube over the guide-wire and then using this as a guide, a cuffed endotracheal tube was inserted into the trachea. The technique described permitted the continuous application of positive airway pressure, which dramatically improved the bronchoscopic view during the crucial step of placing the guide-wire into the trachea. Passing the feeding tube over the guide-wire aided the subsequent passage of the endotracheal tube, by acting as a stiffer and larger diameter guide through the glottis.
CASE HISTORY
The patient was a 55-year-old man admitted earlier in the day with severe pancreatitis complicated by acute renal failure and severe metabolic acidosis with associated hyperkalaemia. He was also acutely confused and uncooperative. In 1984 he had undergone an open cholecystectomy under regional anaesthesia after attempts by a consultant anaesthetist to intubate him were unsuccessful. This history of previous airway difficulty was not available at the time of his admission to intensive care. Other past history included alcohol abuse and asthma.
The patient resided in hostel accommodation and was reported to have been unwell for several days. Initial treatment in the emergency department and in intensive care had included intravenous fluid therapy and antibiotics. By late evening it had become apparent that renal replacement therapy in the form of continuous veno-venous haemofiltration (CVVH) would be required on the basis of a rising serum potassium level (6.73 mmol/l), which was refractory to other interventions including intravenous insulin and enteral resonium. Calcium gluconate was administered intravenously to limit the cardiac effects of hyperkalaemia.
The patient was hyperventilating to a PaCO 2 24 mmHg (to compensate for his marked acidaemia) and appeared fatigued. It was decided to undertake trans-oral intubation prior to the insertion of a haemofiltration catheter to maximize safety and compliance with this procedure.
Clinical assessment prior to induction revealed a distressed man with micrognathia and poor dentition. Further assessment was limited by the patient's inability to cooperate with examination. Preparations were made for a modified rapid sequence induction to reduce the risk of aspiration in this high-risk setting. During the period prior to intubation, the highest possible fraction of inspired oxygen was applied by facemask. Due to his hyperkalaemia, suxamethonium was considered to be contraindicated and therefore rocuronium 1.5 mg/kg was used after the administration of fentanyl 100 µg, midazolam 2.5 mg and propofol 50 mg. Cricoid pressure was applied by a skilled assistant throughout initial attempts at intubation. Prior to the administration of the muscle relaxant it was determined that effective bag/mask ventilation was possible using a Mapleson C type circuit.
At initial attempts at laryngoscopy, the epiglottis and cords could not be visualized (Cormack-Lehane Grade IV). Even with backward-upward-rightward pressure (BURP) on the cricoid, and periods of complete release of cricoid pressure, only fleeting glimpses of the tip of the epiglottis were possible. Several attempts at trans-oral intubation aided by devices including a malleable stylet-introducer, gum elastic bougie, and McCoy blade laryngoscope failed. Blind trans-oral insertion of the tube resulted in oesophageal intubation as determined both clinically and by the absence of expired carbon dioxide. Between attempts at laryngoscopy the patient was easily ventilated using a bag/mask technique and the arterial oxygen saturations were maintained at greater than 98% throughout. A size 4 standard laryngeal mask airway (LMA) was inserted and the patient was connected to synchronized intermittent mandatory mechanical ventilation at breath rate 16 per minute, tidal volume 700 ml, with PEEP of 5 cmH 2 O. Cricoid pressure was not continued during or after placement of the LMA. Fortunately, no regurgitation of gastric contents occurred.
Using a flexible fibreoptic bronchoscope (Pentax FB-15X, Montvale, NJ, U.S.A.) loaded with a lubricated cuffed size 6 endotracheal tube, several attempts were made to intubate the patient firstly via a nasal approach and then via a trans-oral approach, both through the LMA and with the LMA removed. All of these approaches required disconnection from ventilation and loss of PEEP. Due to the complete absence of respiratory effort, upper airway collapse related to diminished muscle tone and the accumulation of blood-stained oral secretions, it proved extremely difficult to visualize the larynx bronchoscopically, so these attempts were unsuccessful. Further attempts at intubation were postponed and the patient remained successfully ventilated via the LMA whilst a haemofiltration access catheter was inserted into a femoral vein and CVVH was commenced.
After haemofiltration was commenced, a different approach to intubation was attempted. Flexible bronchoscopy was performed through a Bodai-"suction safe" swivel Y-connector (Sontec Medical, Lexington, MA, U.S.A.) on the LMA whilst the patient remained connected to the ventilator on PEEP. The effective application of PEEP through the LMA was determined by monitoring the pressure/ time waveform on the ventilator display and as evidenced by the dramatically improved bronchoscopic view of the airway, which appeared to be stented open by the positive pressure applied. The larynx was easily found on this attempt and the bronchoscope readily entered the trachea. The guidewire of a Corpak Nasointestinal feeding tube (VIASYS Healthcare Medsystems Division, Wheeling IL, U.S.A.) ( Figure  1) was then passed down the suction port of the bronchoscope and entered the trachea under vision. While maintaining the position of the wire in the trachea, the bronchoscope and LMA were then removed. The feeding tube was modified by cutting off the terminating connector and side port with a pair of scissors, so that an endotracheal tube could be threaded over it. With the aid of a laryngoscope and Magill's forceps, the feeding tube was then directed over the wire and into the trachea. A lubricated size 7 cuffed endotracheal tube was subsequently passed over the feeding tube with a rotating motion to aid its passage through the laryngeal inlet. The wire and feeding tube were then removed. Confirmation of tracheal placement was determined by detection of exhaled carbon dioxide and clinical assessment. Throughout this procedure arterial oxygen saturations remained greater than 92%, and blood gas analysis immediately post-intubation demonstrated adequate ventilation.
DISCUSSION
This scenario illustrates several issues specific to managing a difficult airway in the critically ill. As is often the case in critical care, there is little choice but to insert a definitive airway when a patient is significantly compromised by their illness; allowing the patient to regain consciousness and deferring intubation is seldom an option. This patient had 
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Anaesthesia and Intensive Care, Vol. 33, No. 5, October 2005 significant hyperkalaemia which precluded the use of suxamethonium. Due to the large dose of rocuronium administered as required for rapid onset of action and, perhaps, his renal failure, the duration of neuromuscular blockade was long. Intubation with a flexible fibreoptic bronchoscope is considerably more difficult in the apnoeic patient, as the pharynx tends to collapse when muscle tone is absent, and there is no spontaneous breathing. Bronchoscopy through the self-sealing diaphragm of the swivel Y-connector allowed the application of PEEP through the standard LMA during this part of the procedure, dramatically improving the bronchoscopic view by stenting the collapsed upper airway open. A means of exchanging the bronchoscope for an endotracheal tube was then necessary, as the bronchoscope had been introduced through the narrow inlet of the Y-connector diaphragm. It was not possible to directly pass an endotracheal tube over the bronchoscope through this, as the Y-connector's diaphragm opening is too small. The technique described above, in which a narrow, flexible wire is passed through a bronchoscope and used as a guide for a catheter of intermediate diameter over which an endotracheal tube is then passed, is one solution to this problem that proved relatively easy to perform in this case and made use of equipment readily available in most critical care areas. Bronchoscopic placement of a guide-wire through a standard laryngeal mask airway was straightforward, despite the fact that the laryngeal mask airway was not designed for this application.
Several acceptable methods and devices for managing the scenario outlined above have been previously described. Alternative devices such as the Fast-Trach ® intubating laryngeal mask airway and the Proseal ® laryngeal mask airway would have been reasonable alternatives for this situation, but were not available in the intensive care unit at the time. Blind passage of a gum elastic bougie through a standard laryngeal mask airway can also be attempted but was not successful in this case.
In the patient with spontaneous respiratory effort, other options may be considered, including blind nasal intubation. Spontaneous respiratory effort may also make fibreoptic bronchoscopy considerably easier. There are occasions such as this, however, where either due to the underlying pathological process or, after the necessary administration of neuromuscular blocking agents, spontaneous breathing cannot be maintained. In such a situation, the pharynx tends to collapse and the glottis may be further obscured by blood and secretions, making fibreoptic assessment considerably more difficult. Under these less favourable conditions, a device that allows the application of positive pressure to the airway throughout the respiratory cycle, such as with a laryngeal mask airway, can aid subsequent fibreoptic guided attempts at intubation if used with a self-sealing Y-connector to allow insertion of the bronchoscope without disconnection from the ventilator and loss of positive airway pressure required to improve the bronchoscopic view. Once the bronchoscope is positioned in the trachea, a means of exchanging the laryngeal mask airway and bronchoscope for an endotracheal tube must be found. Soft-tipped wires may be readily placed in the trachea through a flexible fibreoptic bronchoscope and maintained in position during withdrawal of the bronchoscope, after which they can be used to guide airway management devices.
Passing the feeding tube over the wire prior to inserting the tracheal tube maximizes the chance of successful intubation by providing a more rigid guide system for the endotracheal tube that is less liable to kinking. By minimizing the difference between the external diameter of the guide system and the internal diameter of the endotracheal tube, the potential for deviation of the tube's bevelled tip is reduced, rendering it less liable to catch on structures it may encounter during insertion. This technique is less applicable in the setting of a patient who can be neither intubated nor ventilated, in which case an urgent infraglottic approach to airway access would be more appropriate.
